Keratinocyte growth factor induces granulation tissue in ischemic dermal wounds. Importance of epithelial-mesenchymal cell interactions.
Keratinocyte growth factor acts specifically on epithelial cells and is presumed to play an important role in tissue repair. To examine the wound-healing effects of keratinocyte growth factor under hypoxic conditions in vivo and in vitro. Dermal ulcers were created in the ischemic ears of 40 anesthetized young female rabbits. Either recombinant keratinocyte growth factor (rKGF) or buffer was applied to each wound. Wounds were bisected and analyzed histologically at days 7 and 10 after wounds were created. For the in vitro study, normal keratinocytes were treated with rKGF (20 ng/mL) and cultured under hypoxic (3.5% oxygen) conditions. The conditioned media were collected at 48 and 72 hours. The amount of epithelial growth and deposition of granulation tissue were measured in all wounds. The amount of transforming growth factor alpha in keratinocyte-conditioned media was measured by using a sensitive radioimmunoassay. A proliferation assay of dermal fibroblasts, treated with conditioned media, was also performed under 3.5% oxygen culture conditions. The rKGF (range, 5-40 micrograms per wound) that was applied significantly increased new epithelium by greater than 70% (P = .03) at days 7 and 10 after wounds were created. A significant increase in new granulation tissue formation (170%) was also observed in rKGF-treated wounds at day 10, at a dose of 40 micrograms per wound (P < .002). The amount of transforming growth factor alpha protein in the conditioned media that were treated with rKGF (20 ng/mL) increased by 26.8% and 171% at 48 and 72 hours, respectively, over that of controls. The conditioned media from rKGF-treated keratinocytes, grown for 72 hours, resulted in a 51% increase in the proliferation of primary rabbit dermal fibroblasts. Keratinocyte growth factor enhances the wound-healing process of ischemic ulcers, indicating that epithelial-mesenchymal cell interactions are critical for the healing of wounds under ischemic conditions and possibly under normal conditions as well.